© 2 0 1 9 I n d I a n J o u r n a l o f P a t h o l o g y a n d M I c r o b I o l o g y | P u b l I s h e d b y W o l t e r s K l u W e r -M e d K n o W ABSTRACT Nocardia spp. are filamentous Gram positive bacteria that are ubiquitous soil saprophytes. The majority of nocardial infections occur in severely immunocompromised patients who are particularly susceptible to pulmonary disease and dissemination. Extrapulmonary nocardiosis is relatively common and can occur through hematogenous dissemination or a contiguous spread of necrotizing pneumonitis. Primary cutaneous and soft tissue nocardiosis can result from traumatic injury to the skin that involves contamination with soil. After skin inoculation, a superficial abscess or localized cellulitis can develop. Co-trimoxazole is the drug of choice for all types of nocardiosis. We are reporting a case of Nocardia cyriacigeorgica presenting as cellulitis followed tooth extraction.
INTRODUCTION
Nocardiosis occurs worldwide. The disease is more common among adults as compared to children. Nocardia species are most commonly isolated aerobic actinomycetes causing human diseases. Nocardia spp. are finely thin, beaded, filamentous Gram positive and weak acid fast bacteria. [1, 2] Nocardiosis may range from primary skin lesions resulting from trauma-related inoculation in immunocompetent to pulmonary infection through inhalation or CNS infection in immunocompromised individuals. Extrapulmonary infection may occur from lungs through hematogenous route, most common site being the brain. Occurrence of nocardiosis is increasing among immunocompromised and immunocompetent individuals as well. [3] Nocardia species that have been reported in extrapulmonary cases are Nocardia cyriacigeorgica, Nocardia nova, Nocardia farcinica and Nocardia asteroids. [1] Here, we report a case of extrapulmonary nocardial infection caused by Nocardia cyriacigeorgica presenting as cellulitis with multiple purulent discharging sinuses over submandibular region following tooth extraction.
CASE HISTORY
A 45-years old male who is a resident of Rajasthan, India, presented to dental OPD of our tertiary care hospital with chief complaints of pain, intraoral ulceration, left-sided swelling from molar to canine tooth. The patient had multiple purulent discharging sinuses over left chin and was unable to fully open his mouth for last 7-10 days. Patient's son gave history of left molar tooth extraction four months back which was done by an unauthorised medical practitioner. After tooth extraction, patient developed severe pain and intraoral ulceration with intraoral pustular swelling within 1-2 weeks. There was complaint of delayed healing along with intermittent pain, intraoral swelling, and abscess formation. Since then, the patient made multiple visits to several dental practitioners and was prescribed nonsteroidal anti-inflammatory drugs and antibiotics without any obvious clinical diagnosis, but the patient's symptoms did not improve. Before presenting to our OPD, the patient gave history of extraction of right lower canine tooth about 15 days back done by the same unauthorised medical practitioner. The patient denied any respiratory complaints including cough, shortness of breath, or pleuritic chest pain. The patient was farmer by profession. There was no history of diabetes mellitus, hypertension, or any chronic illness. The patient gave history of tobacco abuse for last 20 years. There was no family history of similar disease.
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On examination, there were multiple purulent discharging sinuses over submandibular region. Intra-oral examination showed multiple erythematous ulcerative lesions with pustular swelling in lower jaw. Patient was nonreactive for HIV, HBV, and HCV viral markers. Based on the clinical features, diagnosis of facial actinomycosis was made by the clinician.
Orthopantomogram (OPG) was advised which showed bony erosion in left mandible near the 3 rd molar and multiple teeth missing in both the jaws. Chest radiographs at presentation showed no evidence of pulmonary involvement. Direct smear in Gram's stain showed Gram-positive beaded thin filaments that were weak acid fast on modified Z-N staining with 1% sulfuric acid decolorization. Culture was carried out using standard microbiological techniques. After 72 hours, the culture showed growth of pearly white dry colonies on sheep blood agar. On staining, thin, beaded Gram positive, weak acid fast filamentous bacteria were seen [ Figure 1 ]. The isolate was identified as Nocardia cyriacigeorgica by MALDI-TOF MS. For definite species level , the isolate was sent to the National Culture Collection for Pathogenic Fungi (NCCPF), PGI, Chandigarh. The isolate was identified as Nocardia cyriacigeorgica by 16S rRNA PCR followed by sequencing [ Supplementary File ]. The GenBank accession numbers for the 16S rRNA gene of Nocardia cyriacigeorgica determined in this study is MK642278-MK642279.
The patient was prescribed oral co-trimoxazole for four months duration and was called for weekly follow up in the first month and then once monthly. After completion of full course for four months, the patient was free of signs and symptoms of nocardiosis.
DISCUSSION
Nocardia spp. are filamentous Gram positive bacteria causing majority of infections in severely immunocompromised patients who are particularly susceptible to pulmonary disease and dissemination. Most systemic diseases involves Nocardia cyriacigeorgica, N. farcinica, N. pseudobrasiliensis and species in N. transvalensis and N. nova complexes. [2] Extrapulmonary nocardiosis is relatively common and can be contracted through hematogenous dissemination or by a contiguous spread of necrotizing pneumonitis. Primary cutaneous and soft tissue nocardiosis can result from traumatic inoculation that involves contamination with soil. Infection caused by Nocardia brasiliensis is usually limited to the skin. [2, 4] Nocardiosis after tooth extraction has previously been reported from India. [5] There are several case reports of Nocardia spp. causing extrapulmonary nocardiosis, involving skin, oral cavity, CNS, tibia, femur, sacrum and disseminated infection have also been reported. [5] [6] [7] [8] [9] [10] Our case is an example of trauma-associated inoculation of Nocardia, leading to cellulitis presenting as discharging sinuses.
Since the development of genotypic methods like 16S rRNA sequencing, most clinical isolates of nocardia are being identified to be Nocardia cyriacigeorgica. [11] To our knowledge, this is the first case report of Nocardia cyriacigeorgica from Rajasthan, India. Nocardiosis involving skin and soft tissue is not common, therefore this infection can be easily overlooked and misdiagnosed as other common bacterial infections. [12] Differential diagnosis may include actinomycetoma, eumycetoma, and botryomycosis. Gram staining is the most useful microbiological technique for visualizing and recognizing nocardia species and ruling out other etiologies. Diagnosis of nocardia to species level can only be confirmed by microbiological techniques such as MALDI-TOF MS and 16S rRNA sequencing. [2, 13] In general, the antibacterial agents that are most effective against Nocardia spp. are the sulfonamides, amikacin, minocycline, imipenem, clarithromycin, ampicillin, amoxicillin-clavulanic acid, ceftriaxone and linezolid. Co-trimoxazole is effective against all species but the effectiveness of other antibiotics may vary among different Nocardia species. Therefore, it is important to distinguish between nocardia species because of the intrinsic resistance to certain antimicrobial agents in some species. [3] Methods for detection of antimicrobial susceptibility are available in Clinical Laboratory Standard Institute (CLSI) guidelines and should be performed in geographical areas showing higher rates of treatment failures. There are studies showing development of antimicrobial resistance against sulfonamides, imipenem, and tedizolid in nocardia species. Therefore, susceptibility testing should be performed when required. [14] [15] [16] Initial treatment for presumed nocardiosis is generally empiric due to the fact that many laboratories may not be performing susceptibility testing. In general, the antibacterial agent most active against Nocardia spp. is sulphonamides. Co-trimoxazole is equally or more efficacious than other antibacterials and is the treatment of choice for nocardiosis with the best alternative being minocycline. In patients with sulfa drug allergy, desensitization allows continuation of therapy. Duration of treatment depends upon clinical presentation. In pulmonary nocardiosis, duration of treatment is 6-12 months. In cellulitis, the duration of treatment is 2 months. In AIDS patients with CD4+ T-lymphocyte count <200/µl or with chronic granulomatous disease, therapy must be continued indefinitely. [3] In conclusion, intraoral cellulitis after tooth extraction may be caused by Nocardia cyriacigeorgica. This case is also an example of how a medical intervention by unauthorized persons can expose patients to severe infections including nocardiosis even in immunocompetent individuals.
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